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(57)  Ascrew 12 foran extruder 10 rotatably support-
ed on the cylinder of the extruder and carrying roll-heat-
ed rubber material supplied from a hopper port 13s pro-
vided at the rear part of the cylinder 11, wherein the
height of the portion of the flight portion 12z of the screw

FIG.1

12 located below the hopper port 13s is set lower than
the height of the flight portion 12a on the downstream
side of the screw 12, whereby the pulsation of extruded
matter can be reduced while maintaining a high dis-
charge rate.
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Description

Background of the Invention

[Field of the Invention]

[0001] The present invention relates to a screw for
use in extruders and, particularly, to the structure of a
screw for reducing the pulsation of an extruded product
and a production process therefor.

[Description of the Prior Art]

[0002] In the prior art, to manufacture a rubber mem-
ber which requires a predetermined sectional form, such
as a tire tread or a side wall, an extruder comprising a
screw is generally used. For instance, in the step of ex-
truding a tire tread, a kneaded and blended rubber ma-
terial for treads is heated with a warming mill to be sof-
tened, supplied to the hopper 51 of an extruder 50
shown in Fig. 3, carried to the end of a cylinder 53 and
extruded from the nozzle 55 of a head 54 attached to
the end of the cylinder 53 by a screw 52 to be molded
into a predetermined sectional form, cooled and cut to
a required length.

[0003] However, as the above extruder 50 generally
has a shortlength (L/D), the shape of the rubber material
to be molded is easily affected by the revolution of the
screw 52. Therefore, when the extrusion rate (delivery
rate) is increased by changing the structure of the screw,
pulsation caused by delivery becomes large.

[0004] For example, when a high-delivery type screw
62 having a double-thread structure as a whole and a
single-thread structure only on the hopper port 51s side
is used as shown in Fig. 4, the delivery rate becomes
higher than in the prior art. However, as all the rubber
material supplied by the above single-thread structure
portion is forced into the cylinder 53, a change in pres-
sure applied from the rubber material to the flight portion
62F of the screw 62 become large in the vicinity of the
hopper port 51s. Therefore, the pulsation of the deliv-
ered extruded product A becomes large, thereby in-
creasing a gauge fluctuation.

[0005] Particularly when the extruded product is a
tread, the above gauge fluctuation exerts a bad influ-
ence upon the uniformity and balance of tires. There-
fore, the development of a screw capable of suppress-
ing pulsation even when the extrusion rate is increased
is desired.

[0006] It is an object of the present invention which
has been made in view of the above problem of the prior
art to provide a screw for extruders capable of reducing
the pulsation of an extruded product while a high deliv-
ery rate is maintained.

Summary of the Invention

[0007] Accordingto a firstaspect of the presentinven-
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tion, there is provided a screw for use in an extruder for
carrying a rubber material supplied from a hopper port
at the rear of the cylinder of the extruder by the screw,
molding it into a predetermined sectional form and ex-
truding it from a nozzle attached to the end of the cylin-
der, wherein

the height of a flight on an upstream side of the
screw is made lower than the height of a flight on a
downstream side.
[0008] According to a second aspect of the present
invention, there is provided a screw, wherein the height
of the flight located below the hopper port of the screw
is made lower than the height of the flight on a down-
stream side.
[0009] According to a third aspect of the present in-
vention, there is provided a screw, wherein the number
of threads on an upstream side of the screw is made
smaller than the number of threads on a downstream
side.
[0010] According to a fourth aspect of the present in-
vention, there is provided a screw, wherein the interval
of the threads on an upstream side is made wider than
the interval of the threads on a downstream side.
[0011] According to afifth aspect of the presentinven-
tion, there is provided a screw, wherein the diameters
of the threads on an upstream side of the screw are
made larger than the diameters of the threads on a
downstream side.
[0012] According to a sixth aspect of the present in-
vention, there is provided a screw, wherein the height of
the flight located below the hopper port is made 2 to 6
% smaller than the diameter of the screw.
[0013] According to a seventh aspect of the present
invention, there is provided a process for producing a
screw for use in an extruder for carrying a rubber mate-
rial supplied from a hopper port at the rear of the cylinder
of the extruder by the screw, molding it into a predeter-
mined sectional form and extruding it from a nozzle at-
tached to the end of the cylinder, the process comprising
cutting away a peripheral portion of the screw so that
the height of a flight located below the hopper port of
the screw for existing extruders becomes 2 to 6 % small-
er than the diameter of the screw.
[0014] According to an eighth aspect of the present
invention, there is provided a process for producing a
tire rubber member by using the screw according to any
one of the first to sixth aspects.
[0015] According to a ninth aspect of the present in-
vention, there is provided a tire rubber member manu-
factured by using the screw according to any one of the
first to sixth aspects and having a gauge fluctuation of
0.15 mm or less.

Brief Description of the Drawings

[0016]

Fig. 1 is a diagram showing the constitution of an
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extruder according to an embodiment of the present
invention;

Figs. 2 (A) and 2(B) are partially enlarged views of
a screw for use in the extruder according to the em-
bodiment of the present invention;

Fig. 3 is a diagram showing the constitution of an
extruder of the prior art;

Fig. 4 is a diagram showing the constitution of a
screw for use in an extruder having a high delivery
rate; and

Fig. 5 is a diagram for explaining the gauge fluctu-
ation of an extruded product.

Detailed Description of the Preferred Embodiment

[0017] A preferred embodiment of the present inven-
tion will be described hereinunder with reference to the
accompanying drawings.

[0018] Fig. 1 is a diagram of an extruder 10 having a
screw for extruders according to an embodiment of the
present invention. Reference numeral 11 denotes a cyl-
inder as a container, 12 a screw which is rotatably fitted
in the cylinder 11, 13 a hopper for injecting a rubber ma-
terial heated with an unshown warming mill into the cyl-
inder 11, 14 a head mounted to the end of the above
cylinder 11, and 15 a nozzle attached to the end of the
head 14 and having an opening 15a for molding the ma-
terial into a predetermined required sectional form and
detachable from the head 14 so that it can be exchanged
according the type of an extruded product.

[0019] In this embodiment, a screw having a double-
thread structure as a whole and a single-thread struc-
ture only on the hopper port 13s side near the inlet of
the cylinder 11, in which a peripheral portion of a flight
portion 12z is smoothly cut away at an angle 6 so that
the height of the screw flight portion 12z crossing the
hopper port 13s, that is, located below the hopper port
13s becomes smaller by a predetermined distance "d"
than the diameter D of the screw 12 as shown in Figs.
2(a) and 2(b) is used as the screw 12. More specifically,
the above "d" is set to around 4 % of the diameter D of
the screw 12. The above 6 is set to around 90° at max-
imum. The height of the flight portion 12a on a down-
stream side is the same as the diameter D of the screw
12.

[0020] Since the return of the material occurs in the
vicinity of the hopper port 13s thereby, all the rubber ma-
terial injected from the hopper port 13s is not forced into
the cylinder 11. Therefore, a change in pressure applied
to the above flight portion 12z in the vicinity of the hopper
port 13s is reduced and the extrusion pressure is made
uniform. Accordingly, the delivery rate of the extruded
product extruded from the opening 15a of the nozzle 15
is made uniform, thereby making it possible to reduce
the gauge fluctuation of the extruded product.

[0021] When a tread was actually extruded and mold-
ed by using an extruder equipped with the above screw
12, the delivery rate was the same as the delivery rate
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of a screw 62 for high-delivery type extruders shown in
Fig. 4 and (about 20 %) higher than that of the prior art
and still the gauge fluctuation of the tread was half (0.15
mm) of the gauge fluctuation (0.3 mm) when the above
screw 62 was used.

[0022] In this embodiment, since the height of the
flight portion 12z located below the hopper port 13s of
the above screw 12 for extruders which carries a rubber
material supplied from the hopper port 13s at the rear
of the cylinder 11 of the extruder 10 is made lower than
the height of the flight portion on a downstream side, the
pulsation of the extruded product can be reduced while
a high delivery rate is maintained.

[0023] When a tire rubber member is manufactured
by using the above screw 12, it is possible to manufac-
ture a high-precision tire rubber member having a gauge
fluctuation of 0.15 mm or less.

[0024] In the above embodiment, the gauge fluctua-
tion of the extruded product is reduced while the delivery
rate is maintained by improving a high-delivery type
screw 62 of the prior art. The present invention is direct-
ed not only to the above screw 62 but also to a screw
having another structure such as a single-thread struc-
ture as a whole.

[0025] Inthe above embodiment, the screw 12 having
a double-thread structure as a whole and a single-
thread structure only on the hopper port 13s side is
used. The thread structure of the screw is not limited to
this. When a screw having a smaller number of threads
on an upstream side than the number of threads on a
downstream side, for example, two threads on an up-
stream side and three threads on a downstream side is
used, the delivery rate of the extruded product is made
uniform and the gauge fluctuation of the extruded prod-
uct can be reduced.

[0026] Since the delivery rate of the extruded product
can be made further uniform by making the interval of
threads on an upstream side of the screw wider than the
interval of threads on a downstream side or by making
the diameters of the threads on an upstream side of the
screw wider than the diameters of the threads on a
downstream side, it is possible to further reduce the
gauge fluctuation of the extruded product.

[0027] In the above embodiment, the peripheral por-
tion of the flight portion 12z located below the hopper
port 13s of the screw 12 for existing extruders is cut
away. When a screw for extruders is to be newly man-
ufactured, the height of a flight portion located below the
hopper port 13s of the screw is made smaller by around
4 % than the diameter of the screw 12.

[0028] The height of the flight portion 12z located be-
low the hoper port 13s may be made 2 to 6 % smaller
than the diameter of the screw. When the above value
"d" is smaller than 2 %, the material rarely returns and
the pulsation of the extruded product cannot be reduced
fully. When the value is larger than 6 %, the rubber ma-
terial cannot be forced into the cylinder 11 smoothly, the
delivery rate cannot be made uniform.
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Industrial Feasibility

[0029] As described above, according to the present
invention, since the height of the flight located below the
hopper port of the screw for extruders is made lower
than the height of the flight on a downstream side, the
extrusion pressure and delivery pressure of the screw
can be made uniform and the gauge fluctuation of the
extruded product can be reduced while a high delivery
rate is maintained.

[0030] When a tire rubber member is manufactured
by using the above screw, a tire rubber member having
an extremely small gauge fluctuation can be obtained.

Claims

1. A screw for use in an extruder for carrying a rubber
material supplied from a hopper port at the rear of
the cylinder of the extruder by the screw, molding it
into a predetermined sectional form and extruding
it from a nozzle attached to the end of the cylinder,
wherein

the height of a flight on an upstream side of
the screw is made lower than the height of a flight
on a downstream side.

2. The screw according to claim 1, wherein the height
of the flight located below the hopper port of the
screw is made lower than the height of the flight on
a downstream side.

3. The screw according to claim 1 or 2, wherein the
number of threads on an upstream side of the screw
is made smaller than the number of threads on a
downstream side.

4. The screw for use in an extruder according to claim
1 or 2, wherein the interval of the threads on an up-
stream side is made wider than the interval of the
threads on a downstream side.

5. The screw for use in an extruder according to claim
1 or 2, wherein the diameters of the threads on an
upstream side of the screw are made larger than
the diameters of the threads on a downstream side.

6. The screw for use in an extruder according to any
one of claims 1 to 5, wherein the height of the flight
located below the hopper port is made 2 to 6 %
smaller than the diameter of the screw.

7. Aprocess for producing a screw for extruders, com-
prising cutting away a peripheral portion of the
screw so that the height of a flight located below the
hopper port of the screw for existing extruders be-
comes 2 to 6 % smaller than the diameter of the
screw.
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8. A process for producing a tire rubber member by
using the screw according to any one of claims 1 to
6.

9. A tire rubber member manufactured by using the
screw according to any one of claims 1 to 6 and hav-
ing a gauge fluctuation of 0.15 mm or less.
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